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S U M M A R Y
T h i s  t h e s i s  d e s c r i b e s  a  s t u d y  o f  t h e  s y n t h e s i s ,  c h a r a c t e r i z a t i o n ,  a n d  r e -
a c t i v i t y  o f  n o v e l  1 q - d i e n e  c o m p l e x e s  o f  g r o u p  I V B  t r a n s i t i o n  m e t a l s  i n  l o w  v a -
l e n c e  s t a t e s .  l n  t h e  s t u d y  o f  t h e  r e a c t i v i t y ,  e m p h a s i s  i s  p u t  o n  r e a c t i o n s
w i t h  s i m p l e  s u b s t r a t e  m o l e c u l e s ,  z . g .  C 0 ,  H '  o l e f i n s ,  i s o c y a n i d e s ;  i n  p a r t i -
c u l a r ,  t h e  i n f l u e n c e  o f  o t h e r  l i g a n d s ,  a t t a c h e d  t o  t h e  s a m e  m e t a l  c e n t e r ,  o n
t h e  r e a c t i v i t y  o f  t h e  n 4 - d i e n e  l i g a n d ,  i s  i n v e s t i g a t e d .  M o s t  o f  t h e s e  r e a c -
t i o n s  a r e  s t o i c h i o m e t r i c ,  w h e r e a s  c a t a l y t i c  a c t i v i t y  h a s  b e e n  f o u n d  i n  h y d r o -
g e n a t i o n  a n d  ( d i  ) o l e f i n  p o l y m e r i z a t i o n  r e a c t i o n s .
C h a p t e r  I  g i v e s  a n  i n t r o d u c t i o n  a n d  a  l  i t e r a t u r e  s u r v e y  o f  l o w - v a l e n t
g r o u p  I V B  t r a n s i t i o n - m e t a l  c h e m i s t r y  a n d  a  d i s c u s s i o n  o n  b o n d i n g  p o s s i b i l i t i e s
and  chemica l  p rope r t i es  o f  me ta l -d iene  f ragmen ts .
Chap te r  I I  desc r i bes  the  p repa ra t i on  and  cha rac te r i za t i on  o f  t he  t he rma l -
1 y  s t a b l e  c o m p l e x e s  C p * M ( r 3 - a l l y l ) ( n a - a i e n e )  ( C p *  =  1 s - C u ( C H 3 ) u ;  l t  =  r i ,  z r ,
H f )  f r o m  C p ï M C l "  a n d  C H " ( R ) C = C H C H " M q B T  ( f t  =  H ,  C H " ) .  I n t e r m e d i a t e s  i n  t h e  f o r -
J  J '  I  -  J '
m a t i o n  a r e  t h e  t r i a 1 1 y 1  d e r i v a t i v e s  C p x M ( a 1 l y l  ) 3 ,  w h i c h  a t  h i g h e r  t e m p e r a t u r e s
smoo th l y  t r ans fo rm in to  t he  13 -a l1y l  na -d iene  comp lexes  and  tna ,L6 -2 -bu tene .
A  more  gene ra l  syn the t i c  p rocedu re  fo r  t+ -d iene  compounds  o f z i r con ium
a n d  h a f n i u m  i s  g i v e n  i n  C h a p t e r  I I I .  R e d u c t i o n  o f  C p ï M C l 3  ( M  =  Z r ,  H f )  w i t h
sod i  um ama l  gam,  í  n  t he  p resence  o f  me thy l  subs t i  t u ted  1  , 3 -d i  enes  , g i  ves  1+ -
d i e n e  c o m p l e x e s  C p * M ( 1 ' - d i e n e ) C 1 .  S u b s e q u e n t  t r e a t m e n t  w i t h  a p p r o p r i a t e  G r i g -
n a r d  r e a g e n t s ,  g i v e s  s u b s t i t u t i o n  o f  t h e  c h l o r i n e  l i g a n d ;  t h e  p r e p a r a t i o n  a n d
c h a r a c t e r i z a t i o n  o f  a  v a r i e t y  o f  a 1 k y l - ,  a r y l - ,  a n d  a l l y l s u b s t i t u t e d  h o m o l o g u e s
a re  g i  ven .
An  app rox ima te  s tudy  o f  t he  reac t i v i t y  o f  t he  compounds  Cp*M( r r3 -Co t l r ) ( n4 -
C r H . )  w i t h  a  b r o a d  r a n g e  o f  s u b s t r a t e  m o l e c u l e s  ( 0 " ,  H C l ,  C 0 ,  H . ,  a n d  C , H . ) ,4  b '  "  l -  t '  +  ó ' '
i s  d e s c r i b e d  i n  C h a p t e r  I V ;  t h e  r e a c t i o n s  a p p e a r  t o  b e  c o m p l i c a t e d  a n d  o f t e n
d i  f f i  cu l  t  t o  unde rs tand .
A  more  de ta i l ed  s tudy  was  unde r taken  fo r  t he  subs t ra te  mo lecu les  C0  and
2 , 6 - x y 1 y 1  i s o c y a n i d e .  C h a p t e r  V  d e s c r i b e s  t h e  r e a c t i o n s  o f  C p x M ( 1 4 - d i e n e ) X  ( M
=  Z r ,  H f ;  X  =  C l ,  a l k y l ,  a r y l )  w i t h  C 0 .  F o r  i n s t a n c e ,  C p * M ( 1 4 - d i e n e ) C 1  g i v e s
i n  a  s t o i c h i o m e t r i c  r e a c t i o n  c o m p l e t e  r e d u c t i o n  o f  C 0  a n d  ( d i  ) m e t h y l c y c i o p e n -
tad iene .  I n  t he . l a t t e r  compound ,  t he  ca rbon  a tom o f  t he  o r i g i na l  ca rbon  monox -
j de  mo lecu le  i s  i nco rpo ra ted  i n to  t he  cyc lopen tad iene  r i ng ;  t he  oxygen  a tom
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R e a c t j o n s  o f  C p * H f ( 1 4 - d i e n e ) X  ( =  C l ,  a l k y l ,  a r y l )  w i t h  2 , 6 - x y 1 y 1  i s o -
cyan ide  a re  desc r i bed  i n  Chap te r  V I ;  t he i r  cou rse  d i f f e r s  cons ide rab l y  f r om
tha t  o f  t he  reac t i ons  o f  ( i soe lec t ron i c )  ca rbon  monox ide .  I n  CR*Hf (n4 -CHr=
C ( C H 3 ) C ( C H 3 ) = C H r ) X  ( X  =  C H 3 )  t h e  2 , 6 - x y 1 y 1  i s o c y a n i d e  i n s e r t s  i n t o  t h e  H f - C H 3
bond  w i th  f o rma t i on  o f  an  1a -d iene  12 - im inoacy l  compound .  I f X  =  C l ,  CH2C-
(CH3)3  o r  CUHU,  i nse r t i on  o f  two  i socyan ide  mo lecu les  i n to  t he  ha fn ium-d jene
f ragmen t  t akes  p1ace .
Chap te r  V I I  desc r i bes  the  p repa ra t i on  o f  a  d ihyd r i de  ch lo r i de  compound ,
tCpxHf (C1)HrJn  and  some p re l im ina ry  da ta  on  the  ca ta l y t i c  ac t i v i t y  o f  t he  hy -
d r i d e  i n  t h e  h y d r o g e n a t i o n  o f  o l e f i n s .
A  d e t a i l e d  d e s c r i p t i o n  o f  t h e  e x p e r i m e n t s  j s  g i v e n  i n  C h a p t e r  V I I L
9 1
